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VEHICLE SEAT HAVING A MOVABLE HEAD RESTRAINT 
BACKGROUND OF THE INVENTION 

5 

1 . Field of the Invention 

The present invention relates to a vehicle seat having a moveable head 

restraint. 

10 

2. Background Art 

Vehicle seats having moveable headrests or head restraints are known 
in the vehicle seating art. Examples of such vehicle seats are disclosed in U.S. 
15 Patent No. 4,822,102 and U.S. Patent No. 4,762,367. 

SUMMARY OF THE INVENTION 

20 According to one aspect of the present invention, a vehicle seat for 

use with a vehicle is provided. The vehicle seat includes a head restraint 
arrangement having a headrest and a support member. The seat also includes a seat 
back having a frame. A hinge device is attached to the frame and is adapted to 
receive the head restraint arrangement. The hinge device includes a hinge 

25 positioned within the frame. Upon application of a rearward force, the hinge 
lengthens vertically and moves the head restraint arrangement from an initial 
position to a support position. 

According to another aspect of the invention, a vehicle seat for use 
30 in a vehicle is provided. The vehicle seat includes a head restraint arrangement 
having a headrest and a support member. The vehicle seat also includes a seat back 
having a frame. A hinge device may be attached to the frame. The hinge device 
includes a bracket arrangement having first and second slots. A hinge is pivotally 
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connected to the bracket arrangement at a first end and connected to the first slot at 
a second end. A linking member adapted to receive the head restraint arrangement 
is connected to the first and second slots. Upon application of a rearward force, the 
hinge lengthens vertically and is configured to move the head restraint arrangement 
5 from an initial position to a support position. 

According to another aspect of the invention, a vehicle seat for use 
in a motor vehicle is provided. The vehicle seat includes a head restraint 
arrangement having a headrest and a support member as well as a seat back having 

10 a frame. A hinge device is attached to the frame. The hinge device includes a 
bracket arrangement, a hinge, a linking member, a connecting plate, and a lock 
mechanism. The bracket arrangement includes first and second slots. The hinge 
includes first and second hinge portions connected together by a connecting 
member. The first hinge portion is pivotally connected to the bracket arrangement 

15 and the second hinge portion is slidably connected to the first slot of the bracket 
arrangement. The linking member is connected to the second hinge portion by a 
first shaft and is slidably connected to the second slot by a second shaft. The 
connecting plate is connected to the first and second shafts and to a sleeve that 
receives the head restraint arrangement. The lock mechanism is configured to 

20 selectively lock the head restraint arrangement in one of multiple support positions. 
The lock mechanism includes a fixed locking element disposed on the bracket 
arrangement and a moveable locking element disposed on the second shaft. Upon 
application of a rearward force, the hinge lengthens vertically and operates with the 
linking member and bracket arrangement to move the head restraint arrangement 

25 from an initial position to a support position. 

The first and second hinge portions of the hinge may define an angle 
of less than 180° when the head restraint arrangement is in the initial position. 
Upon application of a rearward force, the first and second hinge portions are 
30 configured to move such that the angle increases. 

A portion of the second slot may extend in a different direction from 
the first slot. The first and second slots are configured to receive first and second 
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shafts, respectively. The linking member may be connected to a connecting plate 
that is attached to a sleeve that receives the support member. 

An impact target may engage the connecting member to move the 
5 head restraint arrangement from the initial position to the support position. The 
impact target may include an upper portion and a lower portion. The upper portion 
may be located above and be connected to the lower portion. The upper portion 
may be configured to engage the connecting member. 

10 The vehicle seat may include a lock mechanism having first and 

second locking elements that are engagable with each other. The first and second 
locking elements are configured to allow movement of the head restraint 
arrangement toward the support position while inhibiting movement toward the 
initial position. The first locking element may be integrally formed with the bracket 

15 arrangement and the second locking element may be attached to a shaft disposed in 
the second slot. The lock mechanism may include a spring that engages the second 
locking element to urge the second locking element into engagement with the first 
locking element. The spring may be attached to the connecting plate and contact the 
second locking element by a side opposite the first locking element. 

20 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a perspective view of a vehicle seat. 
25 Figure 2 is a schematic view of the vehicle seat with a head restraint 

arrangement in an initial position. 

Figure 3 is a fragmentary perspective view of a hinge device of the 
vehicle seat in the initial position. 

Figure 4 is a fragmentary perspective view of the hinge device of the 
30 vehicle seat in a fully actuated position. 

Figure 5 is an enlarged perspective view of a lock mechanism of the 
hinge device shown in Figure 3. 
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Figure 6 is an enlarged perspective view of the lock mechanism of the 
hinge device shown in Figure 4. 

Figure 7 is a section view of the lock mechanism in an intermediate 

position. 

5 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S) 

' Figure 1 shows a vehicle seat assembly 10 having a seat bottom 12 

10 and a seat back 14. The seat bottom 12 may be attached to a vehicle floor and/or 
to seat adjuster mechanisms 16 that enable lateral and/or vertical movement of the 
seat bottom 12 with respect to the vehicle floor. The seat bottom 12 and the seat 
back 14 may be pivotally connected by a pivot mechanism (not shown) that allows 
the seat back 14 to pivot with respect to the seat bottom 12. Two pivot mechanisms 
15 may be disposed on opposite sides of the seat assembly 10 to facilitate pivoting of 
the seat back 14. The seat back 14 includes a moveable head restraint arrangement 
18. The head restraint arrangement 18 includes a head restraint or headrest 20 and 
at least one headrest support 22. The head restraint arrangement 18 is movably 
associated with the seat back 14 as explained below in detail. 

20 

Referring to Figure 2, the seat back 14 is shown in greater detail. 
The seat back 14 includes a seat back frame 24 having any suitable configuration. 
In the embodiment shown in Figure 2, the seat back frame 24 includes first and 
second side portions such as first and second side supports 26 and 28, respectively. 
25 The seat back frame 24 also includes upper and lower laterally extending portions 
such as upper and lower cross members 30 and 32, respectively. The side supports 
26, 28 and cross members 30, 32 may be formed as separate components that are 
joined together in any suitable manner, such as by welding. Alternatively, two or 
more of the portions 26, 28, 30, and 32 may be integrally formed. 

30 

A hinge device 40 is connected to the seat back frame 24 in any 
suitable manner, such as with fasteners or by welding. As explained below in 
greater detail, the hinge device 40 allows movement of the head restraint 
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arrangement 18 with respect to the seat back frame 24 from a normal use position 
or initial position, shown in Figure 2, toward a fully actuated position or support 
position shown in phantom in Figure 2. 

5 Referring to Figures 2 and 3, the hinge device 40 includes two 

sleeves 42. The headrest supports 22 are slidably disposed in the sleeves 42 such 
that the headrest 20 may be adjusted vertically with respect to the seat back frame 
24 and independently of actuation of the head restraint arrangement 18. 

10 The sleeves 42 are connected to a connecting member, such as a 

connecting plate 44. The connecting plate 44 may have any suitable arrangement 
and may be formed as a single piece by any suitable process, such as stamping. The 
sleeves 42 and connecting plate 44 may be connected together by any suitable 
means, such as by fasteners, adhesives, or welding. 

15 

Referring to Figure 3, the connecting plate 44 may be attached to a 
first shaft 46, a second shaft 48, and/or a linking member 50. The first shaft 46 and 
second shaft 48 are shown extending laterally through slots in a bracket arrangement 
52. Specifically, the first shaft 46 extends through two lower slots 54 and the 
20 second shaft 48 extends through two upper slots 56 in the bracket arrangement 52. 
The upper slot 56, or a portion thereof, may extend in a different direction than the 
lower slot 54. For example, the upper slot may be angled or curved. Alternately, 
the lower and upper slots 54, 56 may extend in the same direction. 

25 The first and second shafts 46, 48 are connected by two linking 

members 50. The linking members 50 allow the first shaft 46 and second shaft 48 
to move in unison. The first and second shafts 46, 48 may be secured to the linking 
member 50 and/or connecting plate 44 by any suitable means, such as with a snap 
ring, cotter pin, or fastener. 

30 

The bracket arrangement 52 has first and second portions and any 
suitable configuration such that the hinge is pivotally connected to the first portion 
and slidably connected to the second portion. In the embodiment shown in Figure 
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3, the bracket arrangement 52 is configured such that the first and second portions 
are formed as a single component. However, the bracket arrangement 52 could be 
integrated into another component, such as the seatback frame 24. Alternately, the 
portions of the bracket arrangement 52 could be disposed on or formed in different 
5 components. For example, the second portion could be part of the seatback frame 
24 and the first portion could be another component, such as a bracket attached to 
the seatback frame 24. 

A hinge 60 is connected to the first shaft 46. The hinge 60 includes 
10 an upper hinge portion 62 and a lower hinge portion 64 that are pivotaliy connected 
by a connecting member 66. Optionally, a spacer 68 may be disposed around the 
connecting member 66 between sections of the upper and lower hinge portions 62, 
64. As shown in Figure 3, the connecting member 66 may extend axially beyond 
the sides of the hinge 60 and the bracket arrangement 52. In addition, the 
15 connecting member 66 may be secured to the hinge 60 by any suitable means, such 
as with a nut, snap ring, or cotter pin. 

The upper hinge portion 62 is connected to the bracket arrangement 
52 by the second shaft 46. The lower hinge portion 64 is connected to the bracket 
20 arrangement 52 by a third shaft 70. The third shaft 70 extends through two 
apertures in the bracket arrangement 52 and allows the lower hinge portion 64 to 
pivot. 

The hinge device 40 may include a lock mechanism 80. The lock 
25 mechanism 80 allows movement of the head restraint arrangement 18 toward the 
support position while inhibiting movement of the head restraint arrangement 18 
toward the initial position. The lock mechanism 80 may have any suitable 
configuration and may lock the head restraint arrangement 18 in one or more 
positions disposed away from the initial position. For instance, the lock mechanism 
30 may be configured as a friction-type lock mechanism. 

A close up of the lock mechanism 80 depicted in Figure 3 is shown 
in more detail in Figures 5 and 6. In the embodiment shown in Figure 3, the lock 
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mechanism 80 includes a first locking element 82, such as ratchet member attached 
to or integrally formed with the bracket arrangement 52. A second locking element 
84 is disposed on the second shaft 48 and is configured to cooperate with the first 
locking element 82. The first locking element 82 may include multiple projections, 
5 such as teeth 86. The second locking element 84 is selectively engageable with the 
teeth 86 of the first locking element 82. 

A spring 88 may engage the second locking element 84 to urge the 
second locking element 84 into engagement with the first locking element 82. As 
10 shown in Figure 3, the spring 88 may be disposed on the connecting plate 44. The 
spring 88 may have any suitable configuration that provides a biasing force on the 
second locking element 84. 

The hinge device 40 may be associated with an impact target 90 
15 having any suitable configuration. In the embodiment shown in Figure 2, the impact 
target 90 includes an upper portion 92 positioned to engage an upper back and a 
lower portion 94. The upper portion 92 may be a wire configured to extend 
laterally between portions of the seat back frame 24 to provide lumber support. The 
upper portion 92 is connected to the lower portion 94 by any suitable means, such 
20 as with fasteners or by welding. The lower portion 94 may be configured as a plate 
positioned to engage the pelvic region and/or back of a vehicle occupant. The lower 
portion 94 may be moveably connected to the seat back frame 24 by any suitable 
means. For example, in the embodiment shown in Figure 2, the lower portion 94 
is connected to the lower cross member 32 by a moveable link 96. As explained 
25 below in detail, a sufficient rearward force acting upon the impact target 90 causes 
movement of the head restraint arrangement 18. 

Referring to Figures 3-7, operation of the vehicle seat 10 will now 
be described in more detail. Sufficient rearward loading on the impact target 90 by 
30 a seat occupant such as during a rear crash event causes the head restraint 
arrangement 18 to pivot with respect to the seat back frame 24. Specifically, 
sufficient rearward loading on one or both of the upper and lower portions 92, 94 
causes the hinge device 40 to actuate. In one embodiment of the invention, portions 



-7- 



04473 

LEAR 04473 PUS 



92 and 94 are configured such that the pelvis engages the lower portion 94 first to 
initiate movement of the headrest. Then the back of a seat occupant engages the 
upper portion 92. Such a configuration results in quicker movement of the headrest 
to the support position while minimizing deflection of the backrest. 

5 

In the embodiment shown in Figure 2, the impact target 90 contacts 
the connecting member 66. Alternately, rearward loading may act on the hinge 60 
where the upper and lower hinge portions 62, 64 meet or on axially extending 
portions of the connecting member 66 without the need for an impact target. 

10 

Movement of the impact target 90 causes the hinge 60 to move from 
a folded position shown in Figure 3 toward an extended position as shown in Figure 
4. As the hinge 60 collapses, the upper hinge portion 62 moves upward. As the 
upper hinge portion 62 moves upward, the first shaft 46 slides upward in the lower 

15 slots 54. The second shaft 48 translates upward along the upper slot 56 since the 
first and second shafts 46, 48 are connected by the linking members 50. Movement 
of the first shaft 46, second shaft 48, and linking member 50 causes the connecting 
plate 44, sleeves 42, and head restraint arrangement 18 to move. In the embodiment 
shown in Figures 3 and 4, the angled shape of the upper slot 56 directs the head 

20 restraint arrangement 18 upward and forward. As a result, the headrest 20 moves 
from an initial position to a fully actuated position or support position for providing 
support to the head of an occupant. 

Referring to Figures 4 and 5, as the hinge 60 collapses, the second 
25 locking element 84 moves upwardly and into engagement with the first locking 
element 82. In the embodiment shown in Figures 4 and 5, for example, the teeth 
86 of the first locking element 82 are sloped to allow upward travel of the head 
restraint arrangement 18 while inhibiting downward movement. Each tooth 86 
includes a flat edge 96 that is engageable with a surface 98 of the second locking 
30 element 84 to inhibit downward travel of the head restraint arrangement 18. The 
spring 88 urges the second locking element 84 into engagement with the first locking 
element 82 while also allowing lateral movement of the second locking element 84 
to permit upward movement of the second locking element 82. 
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The configuration of the first and second locking elements 82, 84 
allows movement of the head restraint arrangement 18 toward the support position 
while inhibiting movement toward the initial position and inhibits back driving of 
5 the headrest 20 due to rearward loading from the head of a seat occupant. In 
addition, locking elements 82 and 84 may cooperate to lock the head restraint 
arrangement 18 in any one of multiple intermediate support positions between the 
initial position and the support position depending on the degree of rearward loading 
on the impact target mechanism 90 and/or hinge 60. As a result, back driving of the 
10 headrest 20 may also be inhibited at any of the intermediate support positions. 

The vehicle seat 10 may also include a release device (not shown) for 
disengaging the locking elements 82 and 84 to allow movement of the head restraint 
arrangement 18 toward the initial position. For example, the lock mechanism may 

15 include a release lever attached to the second locking element 84 and/or spring 88. 
The release lever may be positioned so that it is accessible for manual actuation. 
When the release lever is actuated, the second locking element 84 is disengaged 
from the first locking element 82 to allow downward movement of the head restraint 
arrangement 18. Alternatively, the vehicle seat 10 may be provided with any 

20 suitable release device for disengaging the first and second locking elements 82 and 
84. For example, the vehicle seat 10 may include a cable connected to the second 
locking element 84 and/or spring 88 and a release lever connected to the cable for 
moving the cable to move the second locking element 84 away from the first locking 
element 82. 

25 

In addition, the vehicle seat 10 may include one or more biasing 
members operatively associated with the seat back frame 24 and the impact target 
90 or hinge device 40 for urging the head restraint arrangement 18 toward the initial 
position. For example, the vehicle seat 10 may include return springs connected 
30 between the lower cross member 32 and the lower portion 94 of the impact target 
90 that bias the impact target 90 and head restraint arrangement 18 toward the initial 
position. Furthermore, the vehicle seat 10 may be configured such that the head 
restraint arrangement 18 is moveable in the above described manner without 
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requiring loading on the impact target 90. For example, the headrest 20 may be 
provided with sufficient mass such that as a result of sufficient impact to the vehicle 
(e.g., a front crash event), inertia of the headrest 20 causes the head restraint 
arrangement 18 to move with respect to the seat back frame 24. 

Alternately or supplementally, the impact target 90 may be configured 
to bias the head restraint arrangement 18 toward the initial position. For example, 
the lower impact target 92 may be formed from memory retention material such as 
flexible plastic so that the impact target 90 moves toward or returns to the an initial 
configuration when the lock mechanism 80 is released and rearward loading on the 
impact target mechanism is removed. 

While embodiments of the invention have been illustrated and 
described, it is not intended that these embodiments illustrate and describe all 
possible forms of the invention. Rather, the words used in the specification are 
words of description rather than limitation, and it is understood that various changes 
may be made without departing from the spirit and scope of the invention. 
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